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(57) Abstract 

Compounds represented by general 
formula (1) or pharmaceutical ly acceptable 
salts thereof, wherein each symbol is as defined 
in the specification. The compounds (1) and 
pharmaceutical ly acceptable salts thereof act 
selectively on cannabinoid receptors, in 
particular, peripheral receptors and exhibit 
excellent immunosuppressive, anti- 
inflammatory, antiallergic and nephritis- 
treating effects with little side effects on the 
central system. Thus, they are useful as 
agonists and antagonists to cannabinoid 

receptors (in particular, the peripheral ones), immunosuppressants, anti-inflammatory agents, antiallergic agents and remedies for nephritis. 
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ftT^Tbfco 4 0#M#bfc^t-7K (400ml) £j!jd;LT 3«f -5 d t 
it) 3-b KD^rJ/-4-/ V*is-2-— h o^>X7Jl/rh h't3-t K d 
4 h3^>- 6 Fn^>X7;i/rb h* iico?B^#J (56. 4g) £f#fc 0 

» 5 ftfc s^* f;v*;i/A7 5. k (700ml) si^u 

*»J^A (136. 7g) &tf:/D^^>#> (127.7ml) £/!&;fjn;Lfc 0 1 OO'CT" 
4B$R8«#L;fc&fc:£jfoit£3jabs 7k (600ml) St>*^^rit> : @1^:n^;i/ = 
1 : 1 (600ml) £fl0X.T#T& Ufeo Tkif > :«s&:n^-;i/ = 1 : 1 (600ml) 

■rSClh^ct'34-^ h^>-2-^bn-3 -^>fM^fi/^>X7Jl/rk 
K&Sfcfiifttt&K (117g) tbtfffeo 5SlLfe)i5g^^^^-a-T4-^ h 

^E-i/-6--hD-3 -^V^-^^-^ri/^VXT^^fc H&ltf5*£il (90. lg) 

##0«2 (^211) 

2-T^y-4-^ h ^f- v - 3 -^>fW + ^^>X7;i/fh h* 

<bftfc4-^ h 3r J/ - 2 - - bP-3-^>f;W + ^^>X7 
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/Vr t h' (2.213g) (22ml) fc:jg#U i^bXX- 7 Jc*n#J (9.34g) 

SiDi> 4K?MiP»3a«Ebfco SJiB«[**^Us fiam&K**:*- MJ£AzK$68E 

^flp*, 7j^ij|iiatt, (50ml) t-iiiiit, ^*iJf£*B7k 

fflth'j^A«u se*«u&5»mx 5«[&»£E»»u i^ntiss 

i/'J*WD7 h^77^ - (n-^^-9"> :g^^oi^;i/=5 : 1) fiiU 
2-7U-4-^h^-3-^m^>X7^ftF (1.675g) £ 
fife (a 1 #HB)o 
##0«J3 (§3IS) 

7 h^>- 2 -**V- 8 -^>^;i/^-^ri>- 1 , 2-^th'n^'J> 

^rtH (1.675g) £b;i/Ji> (16ml) tcjgffbs iO*ttCTD>|8S?/f-;i/ 
(2.40ml). t^V$>> (1.04ml), 2c&#^ (80ml) £*P;L, *mi2 0 o C-£2 
7«fBUD^«#bfeo SJ&*iftftM$-C»SJbfc»* fSfPj^^TK*^- h U ^A 
(1600ml) §iDx.^i^MUfet, 7kJl£b;i^> (30ml) T'Jftmb 

o*;i/A : ffim^3-)l<= 1:1) -£*f S£U 7 - ^ h3^>-2 -pj-^rV - 8 - ^ 

(25img) (mimm)o 
ftmm* (i4ii) 

7 2 -t^V- 8 -^>^;i/^-dri/- 1 , 2 -i^t Kn^y y > 

— 3 — >gg 

##0iJ3T*f#£*lfc 7 h3^>- 2 -^"drV- 8 -^>?-;i/;t^> - 1 , 2 

-yth*n^;ij>-3-A^>S8 ^f;n^f;i/ (240mg) £^<*y-;i/ 
(7ml), 7K (3ml) fcfcfWU TkiMb^ MJ * A (120ml) ftimit> »t? 1 . 5 
^llffbfco KJte&S&&3!R^U «JS8*;&Q*.&ig$ftK:U ftSx-*-;!/ (20ml) 

Mb, 7 b3r*>- 2 8 -^>^;u^-^^>- 1 , 
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>"J >- 3 -ij)V^>m (228ml) %mtz (H2#Ba) 0 

mmm i 

7 2-**V-S 1 , 2 -^fc KP Jpy U > 

-3-#;i/*>g? (2-tfU^>-4--r;i/^^-;i/) 7 5 K 

#%0d4T?ft6ftfc 7 b^>- 2 -**V- 8 -^>^;i^^>- 1 , 2 
-VM h*Ddpy U >-3 (30.0mg) t 2 - t U i? > - 4 - -f 

(36.0mg) RVl - t h'D^r^>y h ;I/tKW^I (17.3mg) * 

^^^*;iA?U* (2ml) t:»*b. znmmz 1 - 3 - (3-v? 

^f;i/7U7DW) *;i/#S?-f 5 Ktttt (24.5mg) &«*ac^T^iD^.fco 
iST'5^P^M, Cl©SjiSiS«[fcWffi3:^-;p (3ml) ^fifflftB**?- h U 

«>A7ic»* (3mi) &toz.xnmm&&Misit&. mmm^mi^mm-r v a 

7^7 <- (^pd*;ua : **y-;i/=2 5:1) ^ffl^ti^ts^iic i 
t> 7 - * h^r^-2-^-^rV-8 - ^ >5 L ;i/^"dr - 1 , 2 - i? t KD*-y >j > 
-3-*;btf>i? (2-^»J^>-4-W;i/^^;u) 7 5. b' (35mg) ^^feSg 
H£bTf#fc (3*3#JB)o . 

mmm 2 

7-* h^r^-2-^-^V-8 -^>^;b2j-3rv- 1 , 2 - i^t podpy U > 
-3-*;nt?>K (4 -7 5 7 5 F 
Hm^J3 

7 -J. b3^>- 2 -t^rV- 8 -^>fjl/tdry- 1 , 2-yt b'O^y «J > 

-3-*;i/^>^ C2 -4 -75 J 73L-)],) 75 b* 

nmm 4 

7 b*>-- 2 -*-4rV- 8 -^>^-;b3i-dr->- 1 , 2 -i^b h'Ddry 'J > 

-3-£;i/*->^ (4 -75 y 7x-;p) 75 b* JfilftJfi 
(I) Binding assay (in vitro) 
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fcfctiu *>tK^^ h*4«M^ (CB 1 ) RVJUffiM (CB 2) UrT"*— CD 

v>y K 7~9ilt&)o Am 2 4^7*1/- rfcHH* (/MHMH^ : 5 O/ig/m 
1> JJMM : 1 x 1 0 7 c e 1 1 s/ml), SBU^i/ K (C 3 HD Wi n5 
5 2 12-2, 2 nM) S^gilWin 5 5 2 1 2 -2XttSittfSli[l^, 
'NHM!#©»'&3 0°CT*9 0£\ JM^fflflS 4 °CT- 3 6 Ofr J >^-=l^<- 

^>3>Ufco Assay buffer (±. 'bmWM^t(D%^Q> . 2 %B S A£^tr 5 0 m 
M T r i s mWL. mmmM(Dm^ 0 . 2%BSA^ttt5 0mM Tris- 
HBSS^ffl^feo >*a^->> 3 >^T^s 7 4J\s#— (Packard, Unifilter 
24GF/B) T*3jib, scintilation solution (Packard, 

Microsint-20) *1MZ-, V > 7)MD]&mm&m%. b fe (Packard, Top count A9912V) 0 

immm%g&&mmm<Dw i n5 5 2 12-2 d //m) sjd <m> 

«?sfl«j*s^siimbfco«tft«&HH:DMsoK:«»b. d m s ocommmm # 0 . 
1 %{3«c5«td fcbfco ^-&bfcM»M©. ^f^^-a-t^tosaj-a-^e, 1 c 

50 I^*^ C 3 HD Win552 12 - 2 <DK di§.-fr ^faWtVQM&K i 

^£nmbfco 

(II) *7yr>^g}?I^r;Kin vivo) 

ttttdd yv)X(6 ~ 8 3a»)*fflv>fco*S©tt:#lu©ifi»*»J^b(Unicom, 
Prethysumometer TK-101), 2 RUBS** »J — ^;fr-f ^fc*»bfc*l*fls^** 1 
Oml/kgttgn^bfc. *9:#lRfBa«lcMA*zfc(c»»bfc 1%*^ 
^->5 O/^l^^^Sltj^p'gfe-^bfco *©3l$RB«£JE©&«£895£bs & 
-^■Hui:J:b^bfeo 

KK CIO fc^TMtMs-grtJ&DM S OfcjgJBu * U —7*4 ;i/T* 

#^bTfflV>fe (DMSOfDS^iiJStt 1 %)o 
±IBKIfc CIX CIO ©^S^5t^to 

( a ) mMtfiJ 1 (Ditfsm 1 0 g 



WO 99/02499 



21 



PCT/JP98/03089 



(b) ?L*f 

(c) f-^nni/r>7> 

(d) *;i/^^-i/^^-;i/-fe;UD— x± b 'J t> A 

(e) >^v^^i>«i7A 



5 0 g 
1 5 g 
4 4 g 
1 g 



(a), (b). ( c) <D±M, RZF (d) <D 3 0 g**X*U-£rV, M^mfe, 
mn&'ir^o u©Sf*C14g0 (d) 3&Wlg(D (e) £?g£-U fT«|-£ 
££#J h -f £ d £ £ J; *K l^fefe 0 lOmgffl (a) fc^-fSfSt^J lOOOi 
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mi 



1H NMR ( a ) ppm 



MS 



CHO 



MeO 




CDQ3300MH2 

9.80(lH.s) 

7.64(lH,<U=8.6Hz) 

7.09(lH,dJ=8.6Hz) 

4.11(2HXJ=6.6Hz) 

3.99(3H,s) 

1.60-1.80(2H,m) 

1.28-1.47(4H.m) 

0.92(3H,U=7.1Hz) 



FAB+ 
268 

[M+H+] (80) 
198 (100) 



CHO 



MeO 




CDC13, 300MHz 

9.52(lH,s) 

7.22(lH,dJ=9.0Hz) 

6.90(lH,dJ=9.0Hz) 

4.41(2H,U=6.9Hz) 

3.97(3H,s) 

2.0-2.3(2H.bs) 

1.7-1.9(2H t m) 

1.3-1. 5(4H,m) 

0.92(3H,U=7.2Hz) 



FAB+ 

238 [M+H+] 
(100) 



MeO 




CDC13,300MHz 

9.04(lh,bs) 

8.50(lH,s) 

7.36(lH,<U=9.0Hz) 

6.88(lH.dJ=9.0Hz) 

4.13(2H,U=6.9Hz) 

3.96(3H,s) 

3.74(3H,s) 

1.7-i.9(2H.m) 

1.3-1.5(4H,m) 

0.94(3H,U=7.2Hz) 



FAB+ 

320 [M+H+] 
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0l2 







1H NMR ( S ) ppm 


MS 










4 




14.00(lH,s) 

9.42(lH,bs) 

8.87(lH,s) 

7.51(lH,dJ=9.0Hz) 

7.03(lH,(U=9.0Hz) 

4.18(2H,U=6.9Hz) 

4.01(3H,s) 

1.7-1.8(2H,m) 

1.3-1.5(4H,m) 

0.95(3H,U=6.9Hz) 


FAB+ 

306 [M+H+] 
(100) 
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^3 



1 

m 

IK 


C23H27N304 


C23H27N304 


MS 


S" i 
3 2 4 £ 


+ x Ci 

*• TJ- Cl CN 


a 






1H NMR (S) ppm 


# 9 Oi o eh 5 t-tReeS 

2 ~ ~ 2 3? ^ * ir s si 

<g -4 *» *q -q, ^ cp « n 




2 


/ P 

<= <=> 
oo o\ 
as 




\ 
m 


° =< C? < 3 

o 

i 


CM 

P , 

o=(o ( J 

\ / \ $g 

\/° 

o 
i 


& 
m 
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$ 

WE- 
IR 


C24H29N304 


C22H25N304 
•HCI 


MS 


o 


9 vo woo 


s 




.t ^ ^ » ^ w 


e 

Cu 
CL 

*o 
EC 


N X X X X £ XX— — X 

§ ~ ~ 1 1 1 1 2 2 ^ 5 5 ir 

o -o «» «q -q -o -a ~ «» cr m o 
^XXXXXXXXXX'X^^X 


S .suausggs 

£. n n "«l -o. -si tq. & 




/ P 
a o 
v> 


t P 
© o 

oo 


Si 
N 
« 


£• 
z 

0=< O ( <8l 

o 

<D 

2 


O 

0 

O 

CD 


a 

■ftK 


m 
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^5 





Ki-ffi (nM) 


EDso (mg/kg : po) 


(C) 


(S) 


C/S 




i 


140 


<0.4 


>350 


0.1 


2 


700 


<0.4 


>1750 


0.04 
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'27 



i . 



■tea c 1 } 



o 



R 1 W 




[sj-(Alk) r — R 



[1] 



CiS*. W&-0-. -S (O) t -, -CR 3 R 4 - N — NR 5 — N -NR 5 C 
O-s -CONR 5 -, -COO-Xtt-OCO- (5£4r N R 3 &tfR 4 

R 2 i±7kmm?, tjv^jw -OR 6 (ifccK r 6 ****^^ tvi^k :p;Ht 
— ;w t;v^3i;u n 7>j-;k 7'j-^7;^;k ^tD7'J-;k ^^ot* u 
— ;i/T;i/^r;K i^i'D7^wiij/^P7^*^7;i/^ftwt.), -NR 7 
R 8 (5$4»s R 7 S^R 8 «|5l-Xtt^*:oT^n^n7kmM^> 7*;i/^;w 7"^ 
>!r-;i, N ^;v^r-;i/ s 7->;K 7'J-;K 7'J-^7;V*;k ^rD7ijHK 

xa r 7 k r 8 prus f z rnmrn^- 1 —m tc & x ^ n t u -;u & mm u r * 

ck^o). Xte- (CH 2 ) U .-S (O) U R 9 (ifcpK R 9 f±7kj{|Jj§l^\ 7;i^;k 
T^r^XttT^*-;^ uliOXti 1 73M 2 ©gg&£ s u' 0 Xfct 1 73? 

M2cD^^<&^-ro) ^^R 2 (cij(tS7R»M ; ?si^<=&S{i^n^ns 

;w r*>;w r^>;i/^^ri/ N T->;i/^^- N ^;i/£:7*K 7^*^*, T;i/*;u 
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te:r;i'*;i/3^TM&£nT^T& < U>7';i'*;i' ; -conr 10 r m 

&r 1 0 1 r 1 1 &mm? % mmm? t -m £ & o t ^ n ^ y ttmm ut * 

^l/Xte'O-t? £ p 7;Uc)V&7jk bs MS^T U — JI'JSlTF^t' D7'J — ;i/ 

2 . c 1 •} 




Cl'] 



CiS*. Wfcfc-O-. -S (O) t - N -CR 3 R<- S -NR 5 -, -NR S C 
-CONR 5 -, -COO-Xli-OCO- (5S»K R 3 RVR 4 fctl^-X 

t (iOXIi 173S2©gg&£^-r 0 ) 4iU R p raK4]ii6©7Jl/^ 

d7'J-^7M;k ^ ^ d 7;i/^xiii/^ o 7JK;i/7;^;i/S^ 
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tlT^X*>&<, R 2, &, 7)l*)l s -OR 6 (5$*, R 6 l±7^mmi L , 7)1* 

^ D7'J — ^ ^ d Tvi^i/xas/ * d T;udf-;i/T;i/dr;i/*^-ro)> 
— N R 7 R 8 R- 7 ;&tfR 8 i±l^-Xtt&;&oT*n*nj!k*Jg^ r^l/*- 

;K 7;^^;k t;1/3t— ;k 7^>;k 7ij-;k 7"J— jvyji^ju* ^y^u7 
<J— ;w ^P7'J-ii/7ii/^K i/^D7;i/^;i/XH: , >^P7;^;i'7 J )i/^ 

JKeftbT* J:^oK Xtt- (CH 2 ) U .-S (O) U R 9 <5$rK R'tt**!©^ 
7)l*r)\,, -rfrT-fryj&Tfric-KIt^ uiiOXH: 1 75M 2 <£>^$t£, u'tt 

oxii 1 75M2<Dgt&£^ir 0 ) ^^R 2, ^43(ts#»(i^n^ns r 

7i/;^^ t^;^*^ *;i/*:7K 7';i/ar;i/^^- s 7*;i/^;t>;*;i/ 

^^-;i/ N T;i/dr;i/X;b^-;uT-B^^nTVN-r & <fc <. R(i7U-;k 
7U-)k PT;i/^r;i/X(i^>-tf >li-^-->^ D^;b^r;u^^u. ii7V- 

-hD N r*y N X)i*>m7$ b\ t^u*;^*^ try 

3. W#-0-T&*K R l '* J j^mi&4 75M6c7)7';i/^;i/T-$>Cis R 2 '#T;i/ 
3^r^>-e$,t)x Rtf7'J- m^rD7iJ- ;]/ (HT\ U— JlsRTF^ 
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:>-:ry-eggi;*ftTOT& <fci^ 0 ) md* 0 Xfcfc 1 75M2 od^^t- 

4. WR " fflgiti^ > f>Stt© j ttfe 0 > R 2 ' (DW&ttLWft'O-e 
li^JI 4 IBiitfMb-^X fct ^ © EaS±flFgf £ ft S i&o 

6. 7 -J. h*->- 2 -;fr:*-v- 8 -^.>^;u^-^r^>- 1 , 2-^bh*D^y 
>J>-3-*;b^*>^ (2-t:U^>-4--r;i/rc^-;i/) h\ 
s/- 2 -t*y- 8 2/ - l, h'D^y u>-3 

>m (4-T<;s<>i;)l>) 7* h\ 7 -/> h =*■*/- 2 - t^rV- 8 -^>^ 
2 -i^fc KD>y ij >- 3 -ft;u**>i? (2 - (4-7^7 
T 5. K&tF 7 h 3^>- 2 -t^V- 8 -^.>^;i/^-^r^> - 

1, 2-i;tKDdr^ij>-3-*;i/t:>Si (4-7^77x_;i/) 7 - h** 

e>M«ft^>^^ig5BB«O<b^X«^©iS^±i^^^fti,^ 0 

7 . at ^11 2 73rM 6 (D^?ftfrlzmm(Dfc&<®)Xte*<Dmm±t ! f&£ti 2>M* 

1 1. gB^^^M?&^^Jl?$)Sst^cXS2^M6©V^-rftA i {-IBa©'fb^^IX 
l±^M^ti5I^M^i:bTMbt!S:5A>tt:y^ Ku-k7 
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1 3. JriTl^;i/^-^jT*^Sa#^JB2 7iM6©l>t s n^(CIHm©<b^X» j e 
1 4. W^^^^JT-feSaf^JH 2 7>M6©VA-fn3b>CC|Btt©'fb^Xtt ; ecDE 
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